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Abstract

Idiopathic pleuroparenchymal fibroelastosis (IPPFE) is a rare form of 
idiopathic interstitial pneumonia. The disease is characterized by fibro-
sis of the pleura and subpleural lung parenchyma predominantly affect-
ing the upper lobes. Various triggers have been proposed as inciting 
factors in the development of the disease. Diagnosis is made clinically 
in conjunction with radiographic findings and histopathology when 
available. There are no known effective treatment options and several 
cases of lung transplantation have been reported. We report a case of 
an 86-year-old female who presented to the emergency department 
with worsening dyspnea and hypoxia. She had a history of unexplained 
pneumomediastinum and a 20 - 25 pounds unintentional weight loss 
over 10 months. Computed tomography (CT) of the chest without con-
trast revealed radiographic evidence of IPPFE. Despite symptomatic 
management with antibiotics, diuretics, and steroids, her condition con-
tinued to deteriorate. Unfortunately, our patient was not a candidate for 
a lung transplant. She was transitioned to hospice care and succumbed 
to her disease. IPPFE is a rare disease with an unknown prevalence. It 
has a median survival rate of 2 years. Usually, there is an overlap with 
interstitial lung diseases, making it challenging to diagnose. There are 
only a few cases reported in the literature, and there are currently no 
guidelines available on the appropriate management of this debilitating 
disease. We recommend more cases be reported, and further research is 
done to establish better criteria for diagnosis and management.
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Introduction

Idiopathic pleuroparenchymal fibroelastosis (IPPFE) is a rare 

condition that was first described in Japanese literature in 1992 
by Amitani et al as idiopathic upper lobe pulmonary fibrosis [1]. 
In 2013, the condition was recognized as a rare idiopathic inter-
stitial pneumonia by the American Thoracic Society/European 
Respiratory Society. The disease is characterized by fibrosis 
of the pleura and subpleural lung parenchyma that predomi-
nantly affects the upper lobes [2]. Histopathology demonstrates 
intra-alveolar fibrosis and elastosis with visceral pleural fibro-
sis [3]. The pathogenesis of the disease is not fully understood, 
but proposed triggers include lung or bone marrow transplant, 
chemotherapy treatment, connective tissue disease, recurrent 
pulmonary infections, and occupation dust inhalation [4-6]. We 
present a case of an 86-year-old female who was clinically di-
agnosed with IPPFE after presenting with typical symptoms and 
characteristic radiographic findings seen in IPPFE.

Case Report

Investigations

An 86-year-old female with a history of breast cancer status 
post lumpectomy and radiation on the right, gastroesophageal 
reflux disease, chronic obstructive pulmonary disease, hyper-
tension, osteoporosis, anxiety, chronic back pain, and recent 
admission 6 months prior for pneumomediastinum of unclear 
etiology presented to the emergency department with worsen-
ing dyspnea and hypoxia. Symptoms started about 1 month 
prior to her recent admission. It was associated with inter-
mittent episodes of productive cough (non-bloody sputum), 
constipation, decreased appetite, fatigue, and unintentional 
weight loss of 20 - 25 pounds within 10 months. She denied 
any fever, chills, chest pain, nausea, vomiting, recent travel 
history, or sick contacts. Her family history was remarkable 
for lung cancer in her father (unspecified age). Of note, she 
received three doses of Pfizer severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) vaccine. The patient had 
not traveled outside the United States for over 20 years, did 
not have any known occupational or environmental exposures, 
and denied any history of smoking or recurrent pulmonary in-
fections. Her home medications were tramadol 50 mg every 
6 h as needed (PRN), alprazolam 0.5 mg three times daily 
PRN, buspirone 15 mg twice daily, hydrochlorothiazide 25 
mg daily, levothyroxine 50 mg daily, calcitonin 200 U/act one 
nasal spray daily, megestrol 400 mg daily, and montelukast 10 
mg daily. On initial evaluation, vitals were temperature 36.3 
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°C, heart rate 99 beats per minute, blood pressure 134/79 mm 
Hg, and saturating 88% on room air. She was subsequently 
placed on 4 L of supplemental oxygen via nasal cannula and 
her oxygen saturation improved to 95%. Her body mass in-
dex (BMI) was 14.4 kg/m2 (normal value: 18.5 - 24.9 kg/m2). 
The physical exam was notable for a frail elderly lady with a 
prominent suprasternal notch and bilateral inspiratory crack-
les. Cardiovascular examination was unremarkable, with no 
jugular venous distention, murmurs, rubs, or gallops. Also, 
there was no lower extremity edema.

Diagnosis

Laboratory studies showed sodium of 137 mmol/L (normal 
value: 135 - 146 mmol/L), potassium of 3.3 mmol/L (normal 
value: 3.5 - 5.0 mmol/L), chloride of 96 mmol/L (normal val-
ue: 96 - 110 mmol/L), bicarbonate of 32 mmol/L (normal val-
ue: 24 - 31 mmol/L), alkaline phosphatase of 169 U/L (normal 
value: 38 - 126 U/L), total protein of 5.7 g/dL (6.0 - 8.0 g/dL), 
albumin of 2.6 g/dL (normal value: 3.5 - 5.0 g/dL), aspartate 
aminotransferase of 91 U/L (normal value: 10 - 42 U/L), ala-
nine aminotransferase of 97 U/L (normal value: 10 - 60 U/L), 
platelet count of 124 × 103/µL (normal value: 140 - 450 × 103/
µL), and procalcitonin 0.33 ng/mL (normal value: < 0.50 ng/
mL) as shown in Table 1. Additional relevant negative workup 
included Streptococcus pneumoniae (urine antigen), Legionel-
la (urine antigen), respiratory pathogen panel, QuantiFERON-
TB, and 1,3-β-d-glucan, also shown in Table 1.

Electrocardiogram showed normal sinus rhythm with a rate 
of 85 beats per minute, left axis deviation with T wave inver-
sions in leads III, aVF, V3 - V6. Chest X-ray (CXR) posterior-
anterior and lateral views showed mild cardiomegaly, biapical 
pleural thickening, minimal pulmonary vascular congestion su-
perimposed on chronic changes, and small bilateral pleural ef-
fusions (Fig. 1). Computed tomography (CT) scan of the chest 
revealed upper lobe predominant interstitial lung disease with 
thickened pleura (Fig. 2), as well as traction bronchiectasis, 
basilar reticulations, and honeycombing (Fig. 3). Autoimmune 

serological testing and extensive infectious workup was nega-
tive. At this point, the leading differential diagnoses included IP-
PFE, hypersensitive pneumonitis, radiation pneumonitis, acute 
fibrinous and organizing pneumonia, and idiopathic bronchi-

Table 1.  Initial Laboratory Results

Serum test Results Reference 
range

White blood cells (× 103/µL) 9.9 4.5 - 11.0
Hemoglobin (g/dL) 13.3 12.0 - 16.0
Mean corpuscular volume (fL) 95.5 80.0 - 100.0
Platelet count (× 103/µL) 124 140 - 450
Glucose (mg/dL) 137 136 - 145
Blood urea nitrogen (mg/dL) 13 5 - 25
Creatinine (mg/dL) 0.73 0.44 - 1.0
Sodium (mmol/L) 137 135 - 146
Potassium (mmol/L) 3.3 3.5 - 5.2
Chloride (mmol/L) 96 96 - 110
Bicarbonate (mmol/L) 32 24 - 31
Alkaline phosphatase (U/L) 169 38 - 126
Total protein (g/L) 5.7 6.0 - 8.0
Albumin (g/dL) 2.6 3.5 - 5
Bilirubin, total (mg/dL) 1.6 0.2 - 1.3
Aspartate aminotransferase (U/L) 91 10 - 42
Alanine aminotransferase (U/L) 97 10 - 60
Procalcitonin (ng/mL) 0.33 < 0.50
Streptococcus pneumoniae, urine antigen Negative Negative
Legionella, urine antigen Negative Negative
Respiratory pathogen panel Negative Negative
QuantiFERON-TB Negative Negative
1,3-β-d-glucan (pg/mL) < 31 < 60

Figure 1. Chest X-ray posterior-anterior (a) and lateral (b) views showing cardiomegaly, pulmonary vascular congestions, and 
small bilateral pleural effusions (red arrows).
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olocentric interstitial pneumonia. The patient’s history, coupled 
with her clinical presentation and radiographic imaging findings 
placed IPPFE as the culprit for the worsening dyspnea.

Treatment

The patient was treated with doxycycline 100 mg every 12 
h for 7 days and prednisone 40 mg daily for 5 days. Nine 
days following her admission, discharge to rehab center was 
canceled after a rapid response was called for hypoxia and res-
piratory distress. Repeat CXR showed no significant changes 
when compared to prior. She received 20 mg of intravenous 
(IV) furosemide and 125 mg of IV methylprednisolone. How-
ever, her condition continued to deteriorate, requiring an in-
creasing amount of supplemental oxygen. The patient was ul-
timately transferred to the intensive care unit (ICU) for closer 
monitoring. While in the ICU, there were daily evaluations 
made by the cardiology, pulmonary, and gastrointestinal team 

for demand-supply mismatch, dyspnea/hypoxia, and gastroin-
testinal bleed respectively. Alternating use of bi-level positive 
airway pressure (BiPAP) and high-flow oxygen was used in 
the management of hypoxia. The patient and family declined 
intubation with mechanical ventilation after meeting with the 
care team. Furthermore, stress dose steroids did not improve 
symptoms.

Follow-up and outcomes

Due to the patient’s respiratory failure becoming refractory to 
available therapies, a lung biopsy to elucidate the cause of res-
piratory failure was deferred, and comfort care measures were 
agreed upon by her family and the treatment team. The patient 
was transitioned to hospice care and succumbed to her disease 
shortly after. Attempts were made to obtain post-mortem tissue 
sample for definitive confirmation of IPPFE; however, family 
felt this was futile.

Figure 2. Coronal (a) and axial (b) computed tomography (CT) scan of the chest demonstrating bilateral apical pleural thickening 
(green arrows).

Figure 3. Computed tomography (CT) scan of the chest showing upper lobe predominant interstitial lung disease with thickened 
pleura (blue arrows), as well as traction bronchiectasis, basilar reticulations, and honeycombing (red arrows). Right lung opacities 
(green arrows) are observed in the location of the prior radiation treatment.
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Discussion

IPPFE is a rare form of idiopathic interstitial pneumonia with 
an unknown prevalence [4]. The pathogenesis is thought to 
involve diffuse alveolar damage leading to interstitial inflam-
mation and subsequent fibrosis [7]. Proposed inciting triggers 
for the development of IPPFE include lung, bone marrow, 
and stem cell transplantation, fibrotic interstitial lung disease, 
recurrent pulmonary infection, autoimmune disease, and en-
vironmental exposures to asbestos or aluminum. In addition, 
mutations in genes involving telomere function have been 
linked to a more severe phenotype of the disease [8].

A review of 78 cases reported a bimodal age distribution 
ranging between 13 and 85 years of age, with a mean of 49 
years. There is mixed evidence regarding gender preference; 
however, one recent study found that patients with IPPFE were 
significantly more likely to be non-smoking females with low 
BMI [9].

The most common presenting symptoms are exertional 
dyspnea, dry cough, weight loss, and chest discomfort. Ad-
ditionally, spontaneous pneumothorax and pneumomediasti-
num have been reported [10]. Clinical exam features include 
inspiratory crackles on auscultation, platythorax (decreased 
anteroposterior thoracic depth and flattening of the frontal 
chest), and deepened suprasternal notch [4]. One study that as-
sessed average anteroposterior thoracic depth in adults based 
on CT scan imaging found the average female depth to be 235 
± 30 mm [11]. The characteristic finding on a high-resolution 
CT (HRCT) scan is pleural thickening with subpleural fibro-
sis localized to the upper lobes [3]. Although not required for 
diagnosis, histopathology demonstrates intra-alveolar fibrosis 
and elastosis with visceral pleural fibrosis [3]. Establishing 
the diagnosis of IPPFE is controversial. The process involves 
clinical, radiological, and if available, histopathological infor-
mation. Surgical biopsy is commonly avoided due to the risk 
of developing pneumothorax, pneumomediastinum, or bron-
chopulmonary fistula [12].

No guidelines exist for the management of IPPFE and 
there is mixed evidence supporting the use of steroids, im-
munosuppressants, and prophylactic antibiotics [4]. Further 
research is needed to identify effective treatment options for 
IPPFE. Several cases of successful lung transplantation have 
been reported [13, 14]. One review of 85 patients found a 
median survival rate of 11 years [15]. A rapidly progressive 
phenotype characterized by the coexistence of usual interstitial 
pneumonia (UIP) in the lower lobes has been described with 
a median survival rate of 24 months [16]. In this retrospective 
cohort study published by Kato et al in 2019, 36 patients with 
IPPFE between April 2009 and September 2017 were analyzed 
with an objective to determine the prognostic factors affect-
ing the survival of patients with this rare disease [16]. Using 
HRCT scan, the multivariate analysis revealed that patients 
with UIP patterns in the lower lobes had a shorter survival time 
when compared to those with absence of this radiographic fea-
tures. Unfortunately, our patient never had a HRCT done to 
help us determine if this was also going to be an independent 
prognostic factor that determined a timeline for her survival 
according to this study [16].

Our female patient with a BMI of 14.4 kg/m2 and a de-
creased anterior-posterior thoracic depth (188.3 mm) fits the 
classic demographic for IPPFE. She presented with the classic 
symptom of dyspnea and had a known history of recent un-
explained pneumomediastinum. These features in conjunction 
with the patient’s classical upper lobe predominant interstitial 
lung disease and pleural thickening on CT scan enabled us to 
make the diagnosis of IPPFE. Given our patient’s frail body 
habitus, history of pneumomediastinum, and advanced age, 
the decision was made not to pursue surgical biopsy. Our pa-
tient did not respond to corticosteroid treatment, and she was 
not a candidate for a lung transplant. The rapidly progressive 
disease course seen in our patient supports the finding that fe-
male patients with low BMI are predisposed to developing a 
more severe phenotype of the disease.

Learning points

IPPFE is a devastating disease that may be more common than 
what is reported in the literature as a result of overlap with oth-
er interstitial lung disorders leading to misdiagnosis and un-
reliability in detection. More commonly seen in females with 
low BMI, as seen in our patient, median survival is only about 
24 months. A rapidly progressive phenotype evident with UIP 
findings noted using HRCT scan has been proposed to be a 
major prognostic factor for patients survival associated with 
IPPFE. Further research is warranted to establish better criteria 
for diagnosis, as well as effective therapeutic interventions.
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